of wealth, for they are fraught with scientific problems of the highest interest and importance, and are most suggestive of what may turn out to be a new light on the pathology of many of the contagious and infectious diseases of man and the lower animals." At this moment there appears in the Proceedings of the Royal Society (Ser. B, vol. xcv, p. 228, Sept. 1, 1923) a very interesting study of that strange monstrosity, achondroplasia. Few human achondroplastics mainage to get born: of the few were a certain-Egyptian god-who perhaps did not need a uterine phase-]Esop and Quilp. They are dwarfs with big heads and bodies, short arms and legs, and fin-like hands. Now Mr. Crew has illustrated the pathology of these monsters by certain monstrous calves of the Dexter breed, and postulates a perversion of the pituitary gland as, the cause of the monstrosity. Moreover, he points out that this deformity may even shed some light upon the species problem. I ought not to close an address, even so informal as this, without at least an allusion to the name of Pasteur, who threw open vast fields of comparative pathology; to mention the name of the master is sufficient to turn your hearts silently to the Centenary Commemoration of one of the greatest of men. I will conclude these remarks with the following quotation from another master of biological science, John Hunter: "In the course of a variety of experiments on animals and vegetables I have frequently observed that the results of experiments in the one have explained the economy of the other, and pointed out some principle common to both." I now ask you to join me in wishing long life and prosperity to our new Section. In Benjamin Franklin's now proverbial phrase, "Hard work is still the road to prosperity, and there is no other."
Mr. H. R. BEETON said that as a layman who had been privileged to be present on this interesting occasion, he was glad of an opportunity to express the general gratification at the important steps in the history of medicine involved in the inauguration by the Royal Society of Medicine of a Section of Comparative Medicine.
Not only were we all richer for the promise of increase in knowledge, but he (the speaker) had reason to know the greivous disabilities under which Animal Medicine had laboured for so long as a consequence of the ignorant isolation to which it had been condemned. He was not acquainted with the steps which had led to this event, but for a long time he had watched, with great interest, the exemplary devotion and persistence with which the President had advocated the cause of Comparative Medicine, and he (the speaker) could enter into the satisfaction with which Sir Clifford was entitled to contemplate this measure of its realization. It would, indeed, have heen extraordinary, in these days when physical science was revealing so dramatically the unity of nature, if the investigation of human and animal disease had continued to be pursued as separate studies.
Cryptorchidism in Animals and Man. By FREDERICK HOBDAY, C.M.G., F.R.C.V.S., F.R.S.E. BEFORE commencing I should like to be allowed to say how very much I appreciate the honour of being asked to introduce the first discussion before this new Section of Comparative Medicine.
The subjects which may be brought forward before a Section of this kind are so varied and numerous that the reader of a paper may be legitimately excused if he is puzzled to know from which side to select his title. There are so many sides to comparative work, so many pathological conditions and surgical operations which have analogies, and so many others which have differences; for although the veterinarian may perform a similar operation on his patients as is done by the human surgeon upon man, it is often done with a totally different object.
I have chosen the subject of cryptorchidism partly because it is an abnormality which is as common in the domesticated animals as in man, if not commoner, and in this connexion I want us first to compare notes particularly on the hereditary aspect of the question; and, partly, because I have the experience of over thirty years in operating for the relief of such cases in animals.
The results of this trouble are looked at by the medical and veterinary practitioners from a totally different point of view, as a successful operation in veterinary practice always means an increased monetary value of the patient to its owner, whether that value is represented in the horse tribe by the pecuniary aspect on account of the resulting docility, or whether it is from a sentimental point of view, as in the cat and dog (in the former, to do away with the objectionable smell of the urine which always accompanies the male, or in the case of the dog to do away with his irritable temper or to prevent him wandering). Thirdly, because I had the promise of the attendance here this evening of several well-known surgeons who have made a special study of this abnormality in man, and I am hoping on that account that the discussion which will ensue will bring out many points of mutual interest. There is much in common in the subject of cryptorchidism in animals and man, but there are also some very interesting contrasts and variations. With the human surgeon it is a matter of importance that the testicle shall be saved if possible; with the veterinarian it is of much more importance that this offending organ should be removed; this being necessary in our patients on grounds of economy, safety (both to man and other animals), and practical utility.
Heredity.--Our first reason in pedigree animals concerns the question of hberedity, for there is no condition with whicb we have to deal in veterinary surgery which is more inherited than that of the undescended testicle. The tendency for a horse with one testicle retained and one in the scrotum to produce progeny having similar defects is well recognized not only by the veterinary surgeon but by every intelligent breeder of pedigree stock; and it is well illustrated in districts where a cryptorchid stallion has been allowed to be used at stud. That the abnormality can be passed on through the female line is also well recognized, and a filly foal which has been got by a unilateral cryptorchid sire must always be an object of suspicion if put to the stud. The same tendency is well recognized by dog breeders, and in examining a male dog for stud purposes the veterinary practitioner would always draw the careful attention of the prospective buyer of the risk he ran in using at stud a dog or cat whose testes were not both normally in the scrotum.
We all know full well the sequel which results to an animal on account of the removal of its testicles, how it becomes quieter in its habits with other animals of its own species, and more docile and more amenable to thle will of man, and the successful removal of the hidden testicles has created an opening for the specialist in veterinary surgery in a similar manner to the way in which these operations have given opportunities in human surgery.
We term the animal with the hidden testicle a cryptorchid just the same as you do, and it may be unilateral or double. We have, too, "monorchids " when one testicle is entirely anatomically missing, and occasionally one meets with "an canorchid" in which both testicles are anatomically absent. The agricultural community know an animal of this kind better under the name of "rig" or " ridgling," and the value of such a beast is so much deteriorated that it may even become entirely unsaleable, or, at any rate, its price, if the prospective purchaser discovers the defect, is less than one-half or one-third of its proper value. I have here specimens or sketches from actual specimens in which the condition of monorchidy and anorchidy are definitely manifested, and I have also photographs of cases of arrested;development accompanied by ). An animal with this defect is usually~known to the farmer by the name of "Will Gill," and is often spoken of as an hermaphrodite, but although I have met with, and operated upon, some thirty of these cases they have always proved to be males and I have always found testes present either in the inguinal canal or in the abdomen. They have all been true cases of arrested development.
The diagrams which I now show on the screen are taken from Colin's Veterinary Physiology," and illustrate well anatomically the position of the undescended testicle in the faetus at various stages and explain some of the reasons why the condition of cryptorchidism may result. For example, the peritoneal attachment may be abnormally short or abnormally long at a certain period of foetal life. With the former the result migbt be that the testicle would never descend from its position in the lumbar region, but become almost a fixture, or it might descend a little way but not sufficiently to reach the internal inguinal ring. If abnormally long it might not reach the internal inguinal ring just at the time when this aperture would be sufficiently relaxed to admit of its passage and it might not reach it at all but be pushed out of its place by some of the internal organs. The testicle itself may be abnormally large, being cystic or otherwise diseased, and the epididymis is frequently found to be excessively large or mis-shapen. A short vas deferens or spermatic artery, too, may cause retention. The inguinal canal may be so narrow, or its entrance or external exit so small and abnormally contracted, just at the period when the testicle approaches, that this latter organ cannot gain admittance; or, if admitted, cannot pass through into the scrotal sac. The guIbernaculum testis, by which the testicle is drawn through the canal towards the scrotum, may be paralysed so that its natural function as a guide is useless; and, lastly, there may be some abnormal contraction of the skin of the scrotum by which, although the testicle has reached the external inguinal ring or even passed through it, the organ is either tightly held there or forced under the skin of the prepuce, abdomen, or thigh.
Although very inadvisable to use at stud an animal which has only one testicle visible, it is well known that such an animal can procreate his species, but when the testes are definitely in the abdomen such an animal is always sterile; at any rate, up to the present, I have never been able to find a case otherwise. When examined microscopically after removal it is not rare to find spermatozoa in testicles which have rem'ained in the lower part of the 'inguinal canal, but in those found in the upper part and in those taken from the abdomen itself this is very exceptional. In fourteen instances Professor
McFadyean microscopically examined and reported upon testes which I had personally taken from the abdomen, and spermatozoa were discoverable twice. In eleven taken from the inguinal canal five contained spermatozoa; three of these were in the extreme upper portion of the canal and all were beyond dispute in such a position that they could be termed "inguinal" testicles.
They were quite out of sight even when the patient was chloroformed and cast on its back. This point is worth drawing attention to, and it has been commented upon by Sir John Bland-Sutton in a chapter which he very kindly added to a little book which I brought out on this subject some years ago. He states that " in this book the author furnishes evidence that in horses testes retained in the abdomen or inguinal canal contain spermatozoa. In man this is rarely the case. After careful observations extending over many years I only once found spermatozoa in an undescended testis." Fertility, however, depends upon many things, including the number and state of maturity of the spermatozoa. The actual presence, therefore, of a few spermatozoa in the semen does not necessarily imply power of propagating species. In the horse in particular, it is always a wise plan to convert the animal into a gelding on account of the treacherous disposition which may come on at any time and which is usually an accompaniment of the cryptorchid. He is not only treacherous and uncertain in temper but he is almost invariably a continual nuisance to his owner, endeavouring on every possible occasion to mount any four-footed animal which comes within his range. It is impossible to turn him out to grass as he will never stop in one field, and one never knows when his antics will cause an accident either to himself or to some other animal. For this reason, therefore, it is necessary to perform the operation of castration, and this is briefly described in the following way: I use the horse for my illustration because this is the animal on which we are called upon to operate most frequently for cryptorchidism. The patient is fasted for about twenty-four hours before the time of operating, water being allowed in limited quantity until some five or six hours prior to the actual event. Not having quite the sterilizing facilities of the human operating theatre we select a good straw bed or as clean a place as possible in a grass field, and our patient is cast and secured by the aid of a rope, chloroform being then administered. The skin is prepared by being cleansed with petrol and painted with tincture of iodine or iodized chloroform. Here I would like to mention that for the past twenty years I have hardly ever washed the skin of an animal before opening the abdomen and I have no cause to regret omitting this procedure, and I speak from an experience of more than 4,000 laparotomies.
A shallow incision about 4 or 5 in. long is made through the skin almost directly over the inguinal canal, care being taken not to injure any of the large inguinal vessels which lie immediately underneath. The inguinal veins are often so intensely varicosed that the inexperienced operator has been known to mistake them for testicles and to cause htmorrhage which may even be fatal. Once the skin is cut through the tissues are pulled apart and the remainder of the operation of finding the testicle is done by the fingers, without again having recourse to the knife. The hand is then introduced with the fingers in the shape of a wedge and carefully rotated past the large veins into the inguinal canal. If the testicle is present it is grasped and withdrawn, being removed with the 6craseur. Sometimes the epididymis alone is in the canal, and the body of the testicle is in the abdomen and cannot be withdrawn without penetrating the wall of the latter. In such a case, if moderate traction is insufficient, the better plan is to enter the abdomen. On several occasions in cryptorchid horses I have found the distance between these two to be as long as 5 or 6 in., and frequently it has been necessary to use the ecraseur twice, first to remove the body of the testicle through the abdominal wound, and secondly to remove the epididymis by way of the inguinal canal. Inexperienced operators have on numerous occasions removed the epididymis alone thinking that this represented the abnormal cryptorchid testicle, and the result has been that in a few months the horse has again become as troublesome as ever. I must admit faults in this direction in years gone by myself and the following instance is typical as an illustration. In -July, 1899, when operating on a cryptorchid horse I removed the epididymis only, finding it at the extreme top of the inguinal canal exterior to the abdomen. The colt appeared quite cured of his troublesome habits for about six months, and then became as bad as ever. In the spring of 1901 the animal became quite unmanageable and dangerous, and a further operation was decided upon. On June 15 that year the abdomen was entered and a full-sized flabby testicle, minus the epididymis, was extracted. Recovery was uneventful and the colt became perfectly tractable and quiet. If the testicle is not found in the canal the abdomen is entered through the abdominal muscle, which is penetrated by the aid of the finger nail. Sufficient space is made at first to admit the fore and middlefingers only, with which search is made for the missing testicle. If found it is withdrawn. If unsuccessful the whole hand-is introduced and a careful search made. The anatomical guides, if difficulty is experienced, are the spermatic artery or the vas deferens, as illustrated by the illustrations on the epidiascope taken from Sir John McFadyean's "Anatomy of the Horse." Once the testicle is found and withdrawn it is removed by means of an 6craseur or emasculator. In consistency an abdominal testicle is very flabby as compared with those found in the scrotum.
In the dog and cat the site for the operation is in the median line, and as a general rule the testes are readily found floating loose among the intestines. In the bull, pig, dog and cat it is not uncommon to find a misplaced testicle subcutaneously some little distance away from the inguinal ring, a condition which is rarely, if ever, found in the horse. In the horse the position in which the missing testicle is found, if not in the inguinal canal, is usually just within the wall of the abdomen, a short distance from the internal inguinal ring. It may be floating loose amongst the intestines, and it may be close up under the loins.
Abnormalities.-The cryptorchid operator must always be on the look-out for abnormalities, and it is for analogies in these that I particularly ask my confr6res engaged in human medicine to speak. In the horse we have a most wonderful variety both in size and characteristics, and this applies not only to the older animals but to the two-year-old or even the yearling colt. Some of the specimens I have here to-night have been taken from quite young animals, one especially which I obtained last week, and which Sir Arthur Keith and Professor Shattock have kindly examined-a cystic dermoid containing both hair and bone was taken from the abdomen of a cart colt only 12 months old ( fig. 3) . These abnormalities vary from the size of a walnut to the size of an ordinary Rugby football, and contain such foreign bodies as worms, hair, cartilage, osseous or dental structures, and various kinds of tumour tissue. They may be very cystic or very hard and cirrhotic. They may -be entirely degenerated and adherent to the peritoneumor to some abdominal organ. One case has been recorded in which the retained tumour was 79 cm. in length, 69 cm. in breadth, and the whole testicle weighed 100 lb. In the dentigerous cyst depicted on the epidiascope the-testicle was 61 in. in length, there was gland tissue in the centre and a dermoid cyst at either extremity. In the anterior portion there were plates of bone and cartilage, and in the centre of the cavity there was a roundish mass about the size of an orange containing several teeth in various stages of development. One in particular was an almost perfect molar, being 21 in. in length and grooved in the usual way. Six of the other pieces were distinctly recognizable as molar teeth, microscopical examination showing that the three usual constituents, enamel, dentine, and cementum, entered into their composition. The posterior extremity of the testicle contained a cyst having a wall chiefly composed of bone and cartilage. Inside this cavity were two smaller ones containing a coil of hair, black in colour, and mixed with the debris usually found in these cases. True dermoid cysts are as common as those of the dentigerous variety, and in the one which I now show you there was found when incised five separate cavities, four of which contained hair, in colour black, brown, and grey, and some of them measured 7 in. in length. In the centre of the whole mass there was an irregular bony plate, and the rest appeared to be fibrous tissue ( fig. 4) . Cystic testicles have usually to be reduced in size before they can be withdrawn. This can generally be done with the finger nail, the contents escaping into the abdominal cavity, or a trocar or hollow needle with a rubber tube attached may be used. Dewar and Anderson have reported a case in which a cystic testicle removed from the abdomen of a two-year-old horse weighed 3 lb. 2 oz., and when emptied weighed only 5 oz. 1 dr. It measured over 18 in. in diameter one way and over 16 in. the other. I myself have met with one which was quite as large as an ordinary Rugby football, and which I was unable to rupture as it kept slipping away from me. It had a cord about 18 in. in length, and this I pulled into view in the form of a loop, severing it with my 6craseur and allowing the balloon-shaped body to -remain in the abdomen. It was impossible to remove it without making an enormous hole, and this procedure I have adopted on several occasions under similar conditions.
Of the various kinds of tumour tissue, I have had personal experience of sarcoma, embryoma, fibroma, and lipoma, the microscopical opinion being given by experts in every case. The lipoma was exceptionally interesting on account of its rarity, as I understand from Professor Shattock that it was the (C) cyst.
first of its kind which had ever been recorded, and that it has never yet been seen in man. One half of the specimen is in the Royal Oollege of Surgeons Museum, and the other half is here to-day. The next three illustrations on the epidiascope are typically illustrative of some of the abnormalities met with in the horse by the cryptorchid operator. For the pathological examination and description I am indebted to Sir John Bland-Sutton. Fig. 5 shows a cystic embryoma removed from a shire colt 3 years of age The left testicle was in the scrotum and weighed 10i oz., the right one in the abdomen weighing 25 oz. The latter was as large as a cocoanut. The bulk of the tumoar consists of a large cavity filled with fluid, and on the floor there is an embryoma replacing the paradidymis. The same body (A) lying on the wall of the cyst represents the body of the testicle, B is made up of embryonic tissue containing secreting glands, tracks of bone and cartilage. A cystic testicular embryoma of this nature is stated by Sir John Bland-Sutton to be a rarity. Fig. 6 shows a cystic testicle removed from a shire colt 13 months old.
The' left testicle was in the inguinal canal and the right in the abdomen. The latter was cystic and weighed 2' lb. after the fluid had been removed. The body of the testisl is as large as a turkey's egg and contains three cysts filled with yellow fluid separated by narrow strands of tissue containing seminiferous tubules. This has nothing in common with the condition known as general cystic disease of the testes in man, for in the latter the disease arises in the paradidymis between the body of the testes and epididymis, and although the secreting tissue of the testicle is compressed by the tumour the cysts never invade it. The third one was from a bay shire colt 2 years old. The right testicle was in the abdomen and weighed 14 lb. Microscopically the tumour contained the mixed elements of an embryoma.
Another foreign body which is frequently found in the testicle of the cryptorchid horse is the worm Strongylts edentatus. It may be in the envelopes of the testicle or it may be in the tissue itself, and I have a specimen here to-night showing the latter condition ( fig. 7 ). In the human subject I understand that living acari, Histiogaster spermatagus, even to the number of 800, have been found in the contents of a cyst of the testicle.
I have dealt principally until now with cryptorchidism in the horse and shall only briefly allude to this condition in the other domesticated animals, as, except in the case of the dog, it is not a condition which can be said to be very commonly met with. We do, however, get it in the bull, when the abdominal site of incision for its removal is usually made in the flank. Similarly in the ram, as illustrated in the pictures which you have before you. The pig, too, is opened in the flank, much in the same mailner as when operating on the female for ovariotomy. Of the dog, through the kindness of Sir John Bland-Sutton, I am able to show you a most peculiar condition of torsion of the cord of a retained testicle.
The question of cryptorchidism in man I have purposely barely touched upon as I know that it is best left in the hands of Mr, McAdam Eccles, who will open the discussion. I read in text-books of human surgery that almost every variety of neoplasm may occur in the human testicle but they are not very common. This you see is somewhat in contradiction to what we find in the horse. I read also that the benign connective tissue tumours (lipoma, fibroma, chondroma and osteoma) are seldom encountered. Sarcomata are fairly common, occurring in children and early adult life: more frequently in undescended testicles than in those normally placed, and generally of the round-celled or spindle-celled variety. I understand that a large proportion of the tumours of the testicle are carcinomata. Dentigerous cysts are not at all infrequently met with in the ovaries of women, but they are comparatively rare in the testicles of man. The directly opposite condition exists in the domesticated animals, for experience teaches us that dermoids and dentigerous cysts are comparatively common in horses, whilst I have yet to see for the first time this condition in the ovary of the mare, and I speak from an experience of over 1,200 cryptorchid cases in the horse alone and nearly 500 ovariotomies performed on vicious mares. I do not attempt to explain this but I draw   FIG. 8. -Torsion of the cord in a canine cryptorchid testicle (Sir John Bland-Sutton). particular attention to this fact as a point for discussion, and I again especially emphasize the hereditary tendency of cryptorchidism in animals; as I understand that, althoughread that about one in every 500 men has his testicles misplaced, the question of it being hereditary as far as man is concerned is not generally accepted.
The illustrations are taken from the author's "Castration and Ovariotomy of Animals," published by W. & A. K. Johnston, Edinburgh.
